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A. INTRODUCTION 

Five to 10% of all breast cancer cases have been attributed to two breast-ovarian cancer 
susceptibility genes called BRCA1 and BRCA2 (BRCA1/2). Genetic counseling and testing for 
BRCA1/2 mutations is now available through clinical research programs using standard 
counseling protocols. The goal of pre-test counseling is to facilitate informed decision making 
about whether to be tested and to prepare participants for possible outcomes. The goal of 
post-test counseling is to provide information about risk status, recommendations for 
surveillance, and options for prevention. However, previous research suggests that African 
American and Caucasian women differ in their attitudes about and responses to pre-test 
education and counseling (Hughes et al., 1997; Lerman et al., 1999). Increasingly, the cultural 
beliefs and values of participants are being recognized as important factors in genetic counseling. 
Despite recommendations to increase the cultural sensitivity of breast cancer risk counseling, 
such programs have not been developed or evaluated. Therefore, the purpose of this study is to 
develop a Culturally Tailored Genetic Counseling (CTGC) protocol for African American 
women and evaluate its impact on psychological functioning and health behaviors compared 
with Standard Genetic Counseling (SGC) in a randomized clinical trial. This research is linked 
with Dr. Hughes' Career Development Award and has the following primary technical 
objectives: 

(1) To evaluate the relative impact of CTGC vs. SGC on decision-making and satisfaction 
about BRCA1/2 testing. Compared to SGC, CTGC will lead to higher rates of test acceptance 
and satisfaction with testing decisions. These effects will be mediated by increases in perceived 
benefits and decreases in perceived limitations and risks of genetic testing. 

(2) To evaluate the impact of CTGC vs. SGC on quality of life and health behaviors 
following BRCA1/2 testing. Compared to SGC, CTGC will lead to larger decreases in general 
and cancer-specific distress, greater increases in adherence to cancer screening guidelines, and 
lower rates of prophylactic surgery. Reductions in psychological distress will be mediated by 
increased use of spiritual coping strategies. 

Secondary Aim 


To identify African American women who are most and least likely to benefit from CTGC 
vs. SGC. We predict that the relative benefits of CTGC will be greatest for women with greater 
endorsement of African American cultural values and those identified as BRCA1/2 carriers. 

B. BODY 

The research was transferred to the University of Pennsylvania Medical Center in February 2002 
and approval for the use of human subjects was provided in February 2003. The third year of the 
study focused on (1) continuing subject recruitment, (2) completing genetic counseling and 
education sessions, and (3) generating peer-reviewed manuscripts. These activities are described 
in detail in the sections 1 through 3 below. Manuscripts that have been generated with grant 
support are described in section 3. This project is linked with Dr. Hughes’ Career Development 
Award (CDA) and activities regarding professional development are described in section 4. 
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Summary of Accomplishments During the Past Year 


(1) Subject Recruitment . Eligible subjects are African American women ages 18 and older 
who have a 5%-10% prior probability of having a BRCA1/2 mutation based on their personal 
and family history of breast and/or ovarian cancer. Eligible subjects are identified by referrals 
through mammography and oncology clinics located at the University of Pennsylvania and 
through the community-based referral network that was developed specifically for the study. 
Following referral, eligible women are mailed an invitation letter that includes information about 
the purpose of the study and a reply card for women to return if they are not interested in 
participating in the study. Women who do not return a reply card declining study participation 
are contacted by telephone to complete a structured baseline telephone interview. This interview 
takes approximately forty minutes to complete and includes measures of sociodemographic 
characteristics, personal and family history of cancer, perceived risk of having a BRCA1/2 gene 
alteration, and psychological functioning. Following completion of the baseline telephone 
interview, eligible subjects are invited to participate in pre-test education and counseling. Those 
who agree to participate in this session are randomly assigned to receive Standard Genetic 
Counseling (SGC) or Culturally Tailored Genetic Counseling (CTCG). Written informed 
consent is obtained for participation in pre-test education and counseling. After completion of 
the pre-test education session, subjects who are interested in genetic testing for BRCA1/2 
mutations are given an opportunity to consider their decision further and have an opportunity to 
meet individually with a medical oncologist as part of the standard and culturally tailored genetic 
counseling protocols. After the meeting with the medical oncologist, blood is drawn for genetic 
testing after obtaining written informed consent. Once BRCA1/2 test results are available, test 
results are disclosed using the protocol that is consistent with the format used to provide pre-test 
education and counseling (SGC or CTCG). 

Accrual and Response Rates . To date, a total of 228 eligible subjects have been identified and of 
these, 141 (62%) completed the baseline telephone interview and agreed to participate in the 
study, 47 (21%) declined to participate in the study, 33 (14%) could not be reached after multiple 
attempts, and 7 (3%) are pending contact. In terms of sociodemographic characteristics for 
women who enrolled in the study, most are under age 50 (61%) (Mean (SD) age = 46.69 (11.6)), 
not married (68%), have some college education or are college graduates (71%), and are 
employed (65%). 

(2) Genetic Counseling and Education . Of the 141 eligible women who have enrolled in the 
study, 119 (84%) agreed to participate in pre-test education and counseling and 22 (16%) 
declined to participate in pre-test education and counseling. Of the 119 women who agreed to 
participate in pre-test education and counseling, 65 (55%) have been randomized to SGC and 54 
(45%) have been randomized to CTGC. A total of 60 pre-test education and counseling sessions 
have been completed, 45 women declined pre-test education and counseling, and 14 women are 
pending completion of pre-test education and counseling. Of the women who completed pre-test 
education and counseling, 28 (47%) provided a blood sample for genetic testing, 22 (37%) are 
pending a decision regarding testing, and 10 (17%) declined genetic testing. Of the women 
tested, 19 (68%) received BRCA1/2 test results (4 mutation carriers, 9 noncarriers, and 6 
ambiguous) and results are pending for 9 women. 
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(3) Manuscripts . 

Attitudes about Genetic Testing and Genetic Testing Intentions in African American Women at 
Increased Risk for Hereditary Breast Cancer (Kessler L, Collier A, Brewster K, Smith C, 
Weathers B, Wileyto EP, Halbert CH, Genetics in Medicine, In Press). Although attitudes about 
genetic testing have been evaluated among African American women at low risk for hereditary 
breast cancer in previous research (Hughes et al., 1997), limited information is available on 
attitudes about the benefits, limitations, and risks of genetic testing among African American 
women at high and moderate risk for having a BRCA1 and BRCA1 (BRCA1/2) mutation. The 
purpose of this study was to evaluate attitudes about the benefits, limitations, and risks of genetic 
testing for BRCA1/2 mutations and to explore testing intentions in African American women at 
increased risk for hereditary breast cancer. Attitudes and intentions were evaluated by telephone 
in African American women (n=74) at increased risk for having a BRCA1/2 mutation. Overall, 
attitudes about the benefits of genetic testing were endorsed at higher rate relative to limitations 
and risks; however, only 30% of respondents indicated that they would definitely have testing. 
In regression analysis, women most likely to be considering testing were those with fatalistic 
beliefs about cancer (Odds Ratio=5.07, 95% Confidence Intervals.42, 18.12, p=.01) and those 
who believed that they had a BRCA1/2 mutation (Odds Ratio=7.48, 95% Confidence 
Interval=2.10, 26.60, p=.002). Women who had two or more relatives affected with cancer were 
also most likely to be considering testing (Odds Ratio=4.31, 95% Confidence Interval=T .28, 
14.54, p=.02). Women who had a personal history of cancer (Odds Ratio=4.07, 95% Confidence 
Interval=1.10, 15.06, p=.04) and women who believed they were at high risk for developing 
breast cancer were most likely to report greater limitations and risks cancer (Odds Ratio=2.84, 
95% Confidence Interval1.04, 7.74, p=.04). Pros scores were higher among women older than 
age 50 and those who were unemployed. The results of this study suggest that although African 
American women at moderate and high risk for BRCA1/2 mutations report favorable attitudes 
about genetic testing, interest in testing may be limited. Women affected with cancer and those 
who believe they are at a higher risk for developing breast cancer may be most concerned about 
the negative consequences of testing. Increased attention may need to be given to beliefs about 
genetic testing and testing motivations during genetic counseling with African American women. 
Culturally-tailored genetic counseling may be one strategy for addressing beliefs about genetic 
testing and facilitating decision-making about genetic testing for BRCA1/2 mutations. 

Recruiting African American Women to Participate in Hereditary Breast Cancer Research 
(Halbert CH, Brewster K, Collier A, Kessler L, Weathers B, Stopfer J, Domchek S, Wileyto P, 
Submitted to Journal of Clinical Oncology, Manuscript Under Revision). Recommendations for 
improving African American participation in medical research include targeting community 
resources and using personalized recruitment strategies; however, limited information is 
available on the effectiveness of these approaches for recruiting African American women to 
participate in hereditary breast cancer research. The purpose of this study was to evaluate the 
yield of eligible women identified from community and clinical sources and to describe rates of 
enrollment in a genetic counseling study among African American women at increased risk for 
hereditary breast cancer. Bivariate analyses were conducted to evaluate the association between 
clinical factors, recruitment variables (e.g., type of referral site), and enrollment decisions. 
Logistic regression analysis was conducted to identify factors having independent associations 
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with study enrollment. A total of 788 women referred to the study; of these, 168 (21%) were 
eligible for participation. Eligible women were most likely to be referred from oncology clinics 
(44%) compared to community resources (23%) and general practices (11%) (Chi Square=96.80, 
p=.0001). Overall, 62% of eligible women enrolled in the study. Women who had two or more 
relatives affected with cancer were twice as likely to enroll in the study compared to women who 
had fewer affected relatives (011=2.32, 95% 0=1.15, 4.66, p=.02). Women recruited from 
oncology clinics and community resources were also about four times more likely to enroll 
compared to those recruited through general medical practices (OR=3.88, 95% 0=1.89, 7.98, 
p=.002). These results suggest that African American enrollment in genetic counseling research 
that focuses on hereditary breast cancer may be motivated by the recruitment setting and familial 
experiences with cancer. 

Career Development Activities . Because this project is linked with Dr. Hughes’ career 
development award, a summary of the professional development activities that were completed 
during the past year is included in this report. During the past year, Dr. Hughes has continued to 
be an integral member of the Abramson Cancer Center at the University of Pennsylvania. Her 
research on cultural factors in genetic counseling for breast cancer susceptibility in African 
American women has allowed Dr. Hughes to take a leadership role in the recently funded Center 
for Population Health and Health Disparities at the University of Pennsylvania. Dr. Hughes is 
Co-PI for the Center, is leader of one project within the Center, and also directs the community 
outreach and dissemination core. In addition, as a result of the experience gained through 
developing a risk counseling program for African American women. Dr. Hughes has been able to 
participate in the recently funded Center of Excellence in Cancer Communications at the 
University of Pennsylvania. Specifically, Dr. Hughes received funding for a pilot study within 
the center to develop and evaluate messages for communicating information about genetic risks 
for smoking among African American men and women. In addition to Dr. Hughes’s 
involvement in these Centers, she has also been invited to deliver presentations at two scientific 
conferences during the past year. 

C. KEY RESEARCH ACCOMPLISHMENTS 

During the past year, our efforts have focused on continuing subject recruitment, completing 
genetic counseling and education, and generating peer-reviewed manuscripts. A summary of 
these accomplishments is described below. 

• Doubled the number of eligible women identified (more than 100 eligible women were 
identified for participation in the study during the past year; overall, a total of 228 eligible 
women have been identified through the community-based referral network established 
for recruitment efforts). 

• Doubled the number of women enrolled in the study (84 women enrolled in the study 
during the past year, bringing the total number of study participants to 141). 

• Tripled the number of genetic counseling and education sessions completed (51 pre-test 
education and counseling sessions were completed during the past year). 

• Published 2 peer-reviewed manuscripts during the past year (to date, a total of 6 peer- 
reviewed papers have been published from data generated with grant support). 
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D. REPORTABLE OUTCOMES 


Manuscripts Published with Grant Support During the Past Year 

Halbert CH. Decisions and outcomes of genetic testing for inherited breast cancer risk. Annals 
of Oncology. 2004;! 5 (Supplement):I35-I39. 

Kessler L, Collier A, Brewster K, Smith C, Weathers B, Wileyto EP, Halbert CH. Attitudes 
about genetic testing and genetic testing intentions in African American women at increased risk 
for hereditary breast cancer. Genetics in Medicine. In press. 

Manuscripts Under Review and in Preparation 

Halbert CH, Kessler LK, Collier A, Weathers B, Smith C. Recruiting African American Women 
to Participate in Hereditary Breast Cancer Research. Submitted to the Journal of Clinical 
Oncology, Under Revision. 

Halbert CH, Kessler L, Collier A, Weathers B, Brewster K. Psychological Functioning in 
African American Women at Increased Risk for Hereditary Breast and Ovarian Cancer. Clinical 
Genetics, Under Review. 

Weathers B, Brewster K, Collier A, Kessler L, Wileyto EP, Halbert CH. Religious Coping 
Efforts among African American Women at Increased Risk for BRCA1 and BRCA2 Mutations. 
Manuscript in Preparation. 

Kessler L, Collier A, Brewster K, Weathers B, Wileyto EP, Halbert CH. Congruence between 
Genetic Testing Intentions and Participation in Genetic Counseling among African American 
Women. Manuscript in Preparation. 

Halbert CH, Kessler L, Collier A, Brewster K, Weathers B. Impact of Culturally-Tailored 
Genetic Counseling on BRCA1/2 Testing Decisions. Manuscript in Preparation. 

Invited Lectures and Presentations Delivered by Dr. Hughes 

“Ethnic Differences in Genetic Counseling and Testing Decisions.” Genetic and Health 
Disparities Conference, Institute for Social Research, University of Michigan, Ann Arbor, MI 
(Invited Lecture) 

“Genetics of Breast Cancer: What It Means for Your Family.” Ninth Annual Sisters Surviving 
Breast Cancer Conference, American Cancer Society, Philadelphia, PA (Invited Lecture) 

“Factors Associated with Participation in Cancer Genetic Counseling among African American 
Women.” Paper to be presented at the American College of Medical Genetics Annual 
Conference, Dallas, TX, March 2005. (Paper Presentation) 
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“Recruiting African American Women to Participate in Hereditary Breast Cancer Research.” 
Paper to be presented at the Society of Behavioral Medicine Annual Scientific Conference, 
Boston, MA, April 2005. (Paper Presentation) 

E. CONCLUSIONS AND FUTURE PLANS 

During the past year, our activities have focused on continuing subject recruitment, completing 
genetic counseling and education sessions, and generating peer-reviewed manuscripts. The past 
year of the study has been productive and we have achieved a number of significant 
accomplishments. First, we have demonstrated that it is possible to enroll African American 
women into hereditary breast cancer research. African American women have been under¬ 
represented in hereditary breast cancer research; however, we have been able to identify a total 
of 228 African American women at increased risk for hereditary disease and 62% of the women 
identified have enrolled in the study. While there is room for improvement in African American 
enrollment in hereditary breast cancer research, our enrollment rates are similar to the rates 
reported for Caucasian participation in hereditary breast cancer research (Lerman et al., 1996) 
and exceeds the enrollment rates reported for African American women in other genetic 
counseling and testing research protocols (Thompson et al., 2000). Our work during the past 
year has also shown that African American women at increased risk for hereditary breast cancer 
report favorable attitudes about the benefits of genetic testing and anticipate few limitations and 
risks of genetic testing. While this finding is consistent with prior reports (Hughes et al., 1997), 
the results from our work emphasize the need for increased attention to be given to beliefs about 
genetic testing and testing motivations during genetic counseling with African American women. 
Culturally-tailored genetic counseling may be one strategy for addressing beliefs about genetic 
testing among African American women and facilitating decision-making about testing in this 
population. During the next year of the project, we will continue to accrue subjects and perform 
data analysis to address our study aims. These results will be presented at scientific conferences 
and prepared for publication. 

F. REFERENCES 

Hughes C, Caminero AG, Benkendorf J, et al. Ethnic differences in knowledge and attitudes 
about BRCA1 testing in women at increased risk. Patient Educ Couns 1997;32:51-62. 

Lerman C, Narod S, Schulman K, Hughes C, et al. BRCA1 testing in families with hereditary 
breast-ovarian cancer: A prospective study of patient decision-making and outcomes. JAMA. 
1996;275:1885-1892. 

Lerman C, Hughes C, Benkendorf JL, et al. Racial differences in testing motivation and 
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counseling and testing decisions among urban African American women. Cancer Epidemiol 
Biomarkers Prev 2002;11:1579-1585. 


9 


G. APPENDICES 


See attached for manuscripts published and abstracts generated with grant support. 


10 




DAMD17-00-1-0262 


GENETIC COUNSELING FOR BREAST CANCER SUSCEPTIBILITY IN AFRICAN 

AMERICAN WOMEN 


• Manuscripts published with grant support during the past year 


• Abstracts 





MANUSCRIPT IN PRESS AT GENETICS IN MEDICINE 


Original Research 

Attitudes about Genetic Testing and Genetic Testing Intentions in African American Women at 

Increased Risk for Hereditary Breast Cancer 


RUNNING TITLE: Attitudes and Intentions in African Americans 

Lisa Kessler, MS, CGC 1 Aliya Collier, BA 1 Kiyona Brewster, MA 1 ChaChira Smith 2 
Benita Weathers,MPH 1 E. Paul Wileyto, Ph.D. 1 Chanita Hughes Halbert, Ph.D. 3 


'Department of Psychiatry, University of Pennsylvania, Philadelphia, PA 

2 Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA 

department of Psychiatry and Abramson Cancer Center, University of Pennsylvania, 
Philadelphia, PA 


CORRESPONDING AUTHOR: Chanita Hughes Halbert, Ph.D., University of Pennsylvania, 
3535 Market Street, Suite 4100, Philadelphia, PA 19104, Telephone (215) 746-7140, Facsimile 
(215) 746-7140, Electronic Mail chanita@mail.med.upenn.edu 


Supported by Department of Defense Grant #DAMD 17-00-1-0262. 


MANUSCRIPT IN PRESS AT GENETICS IN MEDICINE 


ABSTRACT 

Purpose: To evaluate attitudes about the benefits, limitations, and risks of genetic testing for 
BRCA1 and BRCA2 ( BRCA1/2) mutations and explore testing intentions in African American 
women at increased risk for hereditary breast cancer. 

Methods: Attitudes and intentions were evaluated by telephone in African American women 
(n=74) at moderate and high risk for having a BRCA1/2 mutation. 

Results: Attitudes about the benefits of genetic testing were endorsed at higher rate relative to 
limitations and risks; however, only 30% of respondents indicated that they would definitely 
have testing. In regression analysis, women most likely to be considering testing were those 
with fatalistic beliefs about cancer and those who believed they had a BRCA1/2 mutation. 
Women who had two or more affected relatives were also most likely to be considering testing. 
Women who had a personal history of cancer and those who believed they were at high risk for 
developing breast cancer were most likely to report greater limitations and risks. Pros scores 
were higher among women older than age 50 and those who were unemployed. 

Conclusion: Although African American women at moderate and high risk for BRCA1/2 
mutations report favorable attitudes about genetic testing, interest in testing may be limited. 
Women affected with cancer and those who believe they are at a higher risk for developing 
breast cancer may be most concerned about the negative consequences of testing. Increased 
attention may need to be given to beliefs about genetic testing and testing motivations during 
genetic counseling with African American women. 


KEY WORDS: 


African American, attitudes, genetic testing 



MANUSCRIPT IN PRESS AT GENETICS IN MEDICINE 


INTRODUCTION 

Genetic counseling and testing for BRCA1 and BRCA2 (BRCA1/2) mutations are now 
available to individuals at increased risk for having a gene mutation. If found to carry a risk- 
conferring mutation, women have a 60% to 80% lifetime risk of developing breast cancer and a 
10% to 45% lifetime risk of developing ovarian cancer. 1 ' 4 In addition to providing cancer risk 
information to individuals who are tested, BRCA1/2 genetic test results also have implications for 
family members. BRCA1/2 mutations are transmitted through autosomal dominant inheritance 
and first-degree relatives (FDRs) of mutation carriers have a 50% chance of having the BRCA1/2 
mutation identified in a family member. Recent epidemiological studies have shown that the 
prevalence of BRCA1/2 mutations ranges between 16% and 21% in African American women 
with a personal and family history of breast and/or ovarian cancer; 5 ' 7 efforts are being made to 
increase access to genetic counseling and testing among African American women. However, 
limited empirical data are available on attitudes about genetic testing or interest in genetic testing 
for BRCA1/2 mutations in African American women at increased risk for hereditary breast 
cancer. 

Previous studies have examined attitudes about genetic testing and testing intentions in 
African American women at low risk for having a BRCA1/2 mutation 8 ' 10 (e.g., unaffected 
African American women without a personal or family history of breast and/or ovarian cancer) 
and in unaffected women with one first-degree relative diagnosed with breast and/or ovarian 
cancer. 11 ' 13 Attitudes about genetic testing and intentions were evaluated in a recent study that 
included African Americans at high risk for having a BRCA1 mutation; more than 80% of 
participants in this study indicated that they would definitely have genetic testing. 14 However, 
the results from this study have limited generalizability because participants were from a single 
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family identified from a hereditary breast cancer registry. Empirical data on attitudes about 
genetic testing and testing intentions are needed among more generalizable samples of African 
American women at increased risk for having a BRCA1/2 mutation. 

The purpose of the present study was to evaluate attitudes about the benefits, limitations 
and risks of genetic testing for BRCA1/2 mutations and to explore genetic testing intentions 
among African American women at increased risk for hereditary breast cancer. While previous 
studies have compared African American and Caucasian women in terms of attitudes and 
intentions, 9,11 we were interested in exploring these variables specifically in African American 
women. Ethnic group comparisons in attitudes about genetic testing and genetic testing 
intentions have been critical to characterizing differences in beliefs about genetic testing and 
interest in utilizing this service between African American and Caucasian women; however, a 
better understanding of within group variation in attitudes and interest among African American 
women is needed to develop more effective genetic counseling protocols for this population. 
Therefore, a second objective of this study was to identify factors having independent 
associations with attitudes about genetic testing and testing intentions specifically in African 
American women at increased risk for hereditary disease. Because previous research has shown 
that fatalism is negatively associated with genetic testing intentions among African American 
men, 15 we were particularly interested in evaluating the association between fatalistic beliefs 
about cancer and intentions to have genetic testing for inherited breast cancer risk among African 


American women. 
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MATERIALS AND METHODS 
Study Population 

This study was conducted at the University of Pennsylvania following approval from the 
Institutional Review Board. Participants were African American women at increased risk for 
having a BRCA1/2 mutation (0=74). To be eligible, women had to have a 5%-10% prior 
probability of having a BRCA1/2 mutation based on their personal and family history of breast 
and/or ovarian cancer. A 5% to 10% prior probability of having a BRCA1/2 mutation is 
considered to be the lower bound for clinical genetic testing. 16 To determine eligibility, 
probability of having a BRCA1/2 mutation was estimated based on the individual’s personal and 
family history of breast and/or ovarian cancer using risk estimation models from previous 
research. 16-19 We also used mutation prevalence tables to estimate empiric risk of having a 
BRCA1/2 mutation. 6 All women completed a baseline telephone interview as part of their 
participation in a randomized trial comparing alternate models of genetic counseling. Sixty-one 
percent of eligible women contacted completed the baseline telephone interview. 

Procedures 

Subjects were recruited to participate in the study through referrals from physicians and 
clinic staff at the University of Pennsylvania Health System and community hospitals and health 
clinics located in Philadelphia, PA or through self-referrals. Subjects recruited through 
physicians and staff were told about the study during a clinic visit. Women were also recruited 
into the study by clinic staff at health fairs and African American breast cancer support groups. 
Specifically, written information about the study was given to women at health fairs following a 
description of the project and presentations about the study were given at breast cancer support 
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groups. Women could also self-refer to the study by responding to newspaper advertisements. 
Women who were interested in participating in the study contacted research staff directly or 
completed a referral form. Following referral, eligible women were mailed an introductory 
letter. The introductory letter described the purpose of the study and the procedures involved in 
participating. A reply card was included with the introductory letter for women to return 
indicating their interest in participating in the study. Women who did not decline participation 
were contacted for the baseline telephone interview about two weeks after the introductory letter 
was mailed. It should be noted that some women (n= 11) had provided a blood sample as part of 
a separate study to understand genetic risk factors for breast cancer in African American women 
before their participation in this study. However, clinical genetic testing for BRCA1/2 mutations 
was not performed on these blood samples and none of these individuals received genetic test 
results prior to the current study. Provision of a blood sample was controlled for in the statistical 
analysis. 

The baseline telephone interview was a structured survey that took approximately 40- 
mintues to complete. This interview was administered by a research assistant at Penn and 
assessed sociodemographics, personal and family history of breast and ovarian cancer, fatalistic 
beliefs about cancer, perceived risk and control variables, attitudes about genetic testing, and 
genetic testing intentions. Following the interview, consenting subjects were randomized to one 
of two genetic counseling protocols. The present paper focuses on data collected during the 
baseline telephone interview prior to genetic counseling. 
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Measures 
Predictor Variables 

Sociodemographic characteristics . Age, income level, marital status, education level, and 
employment status were obtained during the baseline telephone interview. 

Clinical factors . The number of relatives diagnosed with breast and ovarian cancer was 
obtained during the baseline telephone interview. Risk of having a BRCA1/2 mutation (moderate 
or high) was estimated based on women’s personal and family history of cancer using risk 
estimation models and empiric risk data from previous research. 6,16 ' 19 

Beliefs about cancer . Fatalistic beliefs about cancer were measured using items from the 
Powe Fatalism Inventory (PFI). 20 The PFI is a 15-item instrument that measures fatalistic beliefs 
about cancer; however, because previous research has shown that all items load on one factor 
and the instrument has high internal consistency (Cronbach’s alpha=84) we used two items 
from the PFI in this study. Because genetic testing provides information about future disease 
risks and may generate fear about cancer, we selected items that represented fatalistic beliefs 
about disease risks and fatalistic beliefs about getting checked for cancer. Specifically, 
respondents were asked if they believed that getting checked for cancer makes people scared that 
they may really have cancer (true or false) and if someone is meant to have cancer, they will 
have cancer (true or false). 

Perceptions of Risk and Control . We used two Likert-style items to evaluate perceived 
risk and control over developing breast cancer. Specifically, respondents were asked what their 
chances of getting breast cancer were compared to other women their age (l=much lower, 2=a 



MANUSCRIPT IN PRESS AT GENETICS IN MEDICINE 


little lower, 3=about the same, 4=a little higher, 5=much higher) and how much control they had 
over whether they develop breast cancer (l=none at all, 2=a little, 3=a moderate amount, 4=a 
lot). Respondents who had a personal history of breast and/or ovarian cancer were asked to 
indicate their perceived risk of developing breast cancer again and their perceived control over 
developing this disease again. These items were adapted from items used and validated in prior 
reports among women at increased risk for developing breast cancer 21,22 and women with a 
personal history of breast cancer. 23,24 These items have also been used in previous research with 
African American women 25 and in research on education and counseling about hereditary breast 
cancer. 26 Respondents were also asked to indicate how likely it was that they had a BRCA1/2 
mutation using a Likert style item (l=not at all likely, 2=somewhat likely, 3=very likely, 
4=definitely). This item has been validated in previous research on interest in genetic testing 
among Caucasian women 27 and has been used in prior studies on education and counseling about 
hereditary breast cancer and genetic testing among African American and Caucasian women. 

Outcome Variables 

Attitudes about Genetic Testing . Attitudes about genetic testing were evaluated using a 
14-item Likert-style questionnaire that assessed the potential benefits, limitations, and risks of 
genetic testing for inherited breast cancer risk. The questionnaire consisted of two factors: 
perceptions of the benefits of genetic testing (pros) and perceptions of the limitations and risks of 
genetic testing (cons). Specifically, pros items measured the importance of obtaining cancer risk 
information and information that would facilitate decisions about health care (e.g., reduce 
uncertainty, to know if cancer screening tests are needed more often) while cons items measured 
the importance the emotional, familial, and ethical impact of genetic testing (e.g., concern about 
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the impact of testing on family members, unable to handle the emotional impact of testing). 
Respondents were asked to rate the importance of each reason in their decision to be tested for 
inherited breast cancer susceptibility. This instrument has been validated in previous research on 
attitudes about genetic testing in African American women who have a family history of breast 
and/or ovarian cancer. 11 Both the pros and cons scales had good internal consistency in this 
sample (Cronbach’s alpha = .86 for pros and .70 for cons). Scores for both pros and cons ranged 
between 7-21. 

Genetic testing intentions . A Likert-style item was used to evaluate genetic testing intentions. 
Specifically, respondents were asked if they were (1) not considering or have not thought about 
having genetic testing for breast-ovarian risk, (2) considering genetic testing, (3) probably will 
have genetic testing, or (4) definitely will have genetic testing. This item had acceptable face 
validity and has been used to measure the outcome of providing education about hereditary 
breast cancer and genetic testing to African American women. 28,29 

Data Analysis 

First, frequencies were generated to characterize respondents in terms of 
sociodemographic characteristics and clinical factors. Frequencies were also generated to 
characterize responses to items measuring attitudes about genetic testing. In addition, descriptive 
statistics were generated to describe mean levels of pros and cons and to characterize interest in 
genetic testing. Next, we conducted bivariate analyses to evaluate the association between 
predictor variables and pros, cons, and testing intentions. Because pros and cons scores were not 
normally distributed, we used nonparametric analysis of variance with the Kruskal-Wallis chi 
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square statistic to evaluate the association between pros and cons and sociodemographics, 
clinical factors, fatalistic beliefs about cancer, and perceived risk and control variables. Next, we 
used chi square tests of association to evaluate the relationship between predictor variables and 
genetic testing intentions. We also used non-parametric analysis of variance to evaluate the 
association between genetic testing intentions and pros and cons. Testing intentions were re¬ 
coded into a dichotomous variable (considering versus not considering) for these analyses. To 
identify factors having independent associations with genetic testing intentions, we conducted 
backward stepwise logistic regression analysis. We used this same strategy to identify factors 
having independent associations with attitudes about genetic testing after re-coding these 
variables into dichotomous variables. We used the median split to re-code attitudes about 
genetic testing into dichotomous variables. The median value for cons was 9; respondents who 
scored at or below 9 were categorized as perceiving few limitations and risks and those who 
scored above 9 were categorized as perceiving greater limitations and risks. This same 
procedure was used to dichotomize continuous scores for attitudes about the benefits of genetic 
testing (median value = 20). All variables with significant bivariate associations with attitudes 
and intentions (p<.10) were included in the initial model for each variable after controlling for 
prior provision of a blood sample. 

RESULTS 

Sample Characteristics 

As shown in Table 1, most respondents were ages 50 and younger (54%), were not 
married (61%), had some college education (72%), were employed (68%), and had an annual 
household income of $35,000 or more (53%). In terms of clinical factors, most respondents had 
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a personal history of breast and/or ovarian cancer (76%), had two or more relatives affected with 
breast and/or ovarian cancer (57%), and were at high risk for having a BRCA1/2 mutation (50%). 

Descriptive Information on Attitudes about Genetic Testing 

Overall, the benefits of genetic testing were endorsed at a higher rate than the limitations 
and risks of genetic testing. The mean pros score was 18.69 (S.D.=3.3) whereas the mean cons 
score was 10.05 (S.D.=3.0). As shown in Figure 1, the most important benefit of genetic testing 
was to know if additional steps are needed to prevent cancer. The least important benefit of 
genetic testing was to make childbearing decisions; however, more than half (65%) of 
respondents indicated that this would be a very important benefit of genetic testing. The 
proportion of respondents rating the limitations and risks of genetic testing is provided in Figure 
2. The most important limitation or risk of genetic testing was concern about the impact of 
testing on family members (25% rated very important) while the least important limitation or risk 
was the belief that cancer could not be prevented (5% rated very important). 

Bivariate Analysis of Attitudes about Genetic Testing 

As shown in Table 2, only age and employment status were associated significantly with 
pros. Pros scores were significantly higher among women who were older than age 50 and 
among those who were not employed compared to women who were ages 50 and younger and 
those who were employed. Fatalistic beliefs about cancer, perceived risk and control over 
developing breast cancer, and perceived risk of having a BRCA1/2 mutation were not associated 
significantly with pros. However, these factors were marginally associated with cons. Women 
who believed that they had a higher or much higher risk for developing breast cancer reported 
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greater cons compared to women who believed that they had the same or lower risk. However, 
cons were higher among women who believed that they had a moderate or a lot of control over 
whether they develop breast cancer compared to those who believed they had no or a little 
control. Beliefs about cancer screening, marital status, education level, BRCA1/2 risk level, and 
family history of breast and ovarian cancer, and prior provision of a blood sample were not 
associated significantly with pros or cons. 

Descriptive Information on Genetic Testing Intentions 

Consistent with the favorable attitudes about the benefits of genetic testing, most 
respondents reported that they were contemplating having testing for inherited breast cancer risk. 
However, only 30% reported that they would definitely have genetic testing, 22% indicated that 
they would probably have genetic testing, and 16% were considering having genetic testing. 
Thirty-two percent of respondents reported that they were not considering or had not thought 
about having genetic testing. 

Bivariate Analysis of Genetic Testing Intentions 

The results of the bivariate analysis of genetic testing intentions are provided in Table 3. 
Of the sociodemographic characteristics, only age was associated significantly with genetic 
testing intentions. Women who were ages 50 and younger were significantly more likely to be 
considering genetic testing compared to women over age 50. While cancer history was not 
associated significantly with genetic testing intentions, women who had two or more relatives 
affected with breast and/or ovarian cancer and those at high risk for having a BRCA1/2 mutation 
were significantly more likely to be considering genetic testing compared to women who had a 
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fewer number of affected relatives and women at moderate risk. Fatalistic beliefs about cancer 
and perceived risk of having a BRCA1/2 mutation were also associated significantly with genetic 
testing intentions. Seventy-six percent of women who believed that getting checked for cancer 
generates fear were considering genetic testing compared to 54% of women who did not endorse 
this belief (Chi Square=4.02, p=.04). In addition, women who believed that they had a BRCA1/2 
mutation were significantly more likely to be considering genetic testing compared to women 
who did not believe that they had a mutation. Pros (Kruskal-Wallis Chi Square=2.20, p=.14) and 
cons (Kruskal-Wallis Chi Square=1.90, p=.17) were not associated significantly with genetic 
testing intentions. Perceived risk and control over developing breast cancer and prior provision 
of a blood sample were also not associated significantly with genetic testing intentions. 

Multivariate Model of Intentions and Attitudes about Genetic Testing 

The results of the regression analyses are provided in Table 4. Because only two factors 
were associated significantly with pros in bivariate analyses, we did not generate a multivariate 
regression model for this variable. In the model for cons, perceived control over developing 
breast cancer was removed on the first step (Chi square change (ldf, n = 74) = 2.03, p = .15). 
None of the remaining variables could be removed from the model; thus, the final model for cons 
included cancer history and perceived risk of developing breast cancer. Women affected with 
cancer were about four times more likely than unaffected women to report greater cons. Women 
who believed that they were at higher or much higher risk for developing breast cancer were also 
significantly more likely to report greater cons compared to women who believed they were at 
the same or lower risk for developing breast cancer. 
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In the model of genetic testing intentions, age was removed on step one (Chi square 
change (ldf, n = 74) = 1.19, p = .28) and BRCA1/2 risk level was removed on step two (Chi 
square change (ldf, n = 74), = 2.21, p = .15). None of the remaining variables could be removed 
from the model; thus, the final model for genetic testing intentions included fatalistic beliefs 
about cancer, perceived risk of having a BRCA1/2 mutation, and the number of relatives affected 
with breast and/or ovarian cancer. As shown in Table 4, women who believed that cancer 
screening generates fear were about five times more likely than women who did not endorse this 
belief to be considering genetic testing. However, women who believed that they had a 
BRCA1/2 mutation were significantly more likely to be considering genetic testing compared to 
those who did not believe that they have a mutation. Compared to women with fewer affected 
relatives, those who had two or more relatives affected with breast and/or ovarian cancer were 
about four times more likely to be considering genetic testing. 

DISCUSSION 

Although ethnic differences in attitudes about genetic testing and genetic testing 
intentions have been evaluated in a number of previous studies, 8,9,11,13,29 limited empirical data 
are available on attitudes and intentions specifically among African American women at 
increased risk for hereditary breast cancer. This study evaluated attitudes about the benefits, 
limitations, and risks of genetic testing and explored intentions to have testing for inherited 
breast cancer susceptibility in African American women at moderate and high risk for having a 
BRCA 1/2 mutation. Consistent with prior reports, 9,11 respondents in the present study reported 
positive attitudes about genetic testing. Relative to the limitations and risks of genetic testing, 
the benefits of genetic testing were endorsed at a higher rate by respondents in the present study. 
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Similar to other studies, 11 the most important benefit of genetic testing was to learn if additional 
steps are needed to prevent cancer while the least important benefit was to make childbearing 
decisions. While concern about the impact of testing on family members was the most important 
limitation or risk of genetic testing in this study and in prior reports, 11,30 distrust of the medical 
community was the least important limitation or risk in the present study. While it is standard 
practice to identify family members at risk for having a BRCA1/2 mutation during test results 
disclosure, this finding suggests that concerns about the impact of testing on family members 
may need to be addressed during pre-test genetic counseling and test results disclosure with 
African American women. 

We found that cancer history and perceived risk of developing cancer were associated 
significantly with cons. Women affected with breast and/or ovarian cancer and those who 
believed that they were at higher or much higher risk for developing breast cancer were 
significantly more likely to report greater cons compared to unaffected women and those who 
did not believe they were at higher risk for developing breast cancer. However, perceived risk of 
developing breast cancer was not associated with cons in a prior report. 9 It is possible that 
different results were obtained in the present study because participants were at moderate and 
high risk for having a BRCA1/2 mutation whereas participants in the study conducted by 
Donovan and Tucker were not at increased risk for hereditary disease. Another possible 
explanation is that perceived risk of developing breast cancer was confounded with ethnicity in 
prior reports. African American women were significantly less likely than Caucasian women to 
believe that they were at increased risk for developing breast cancer in the study conducted by 
Donovan and Tucker. 9 The present study only included African American women and about 
half reported that they were at higher or much higher risk for developing breast cancer. These 
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findings underscore the importance of evaluating attitudes about genetic testing within specific 
ethnic groups to minimize the influence of confounding when making ethnic group comparisons. 

Although endorsement of the benefits of genetic testing was high in this study, only 30% 
of respondents indicated that they would definitely have genetic testing. Previous research has 
shown that more than 80% of African Americans at high-risk for having a BRCA1/2 mutation 
reported that they would have genetic testing; 14 however, only 68% of respondents in the present 
study reported that they were considering genetic testing. This difference may be due to 
variations in sample characteristics between the present study and the research by Kinney et al. 
The present study included African American women at moderate and high risk for having a 
BRCA1/2 mutation who were not selected for membership in a family whereas the study 
conducted by Kinney and colleagues included African Americans from a single family in which 
a BRCA1 mutation had been previously identified. Some members of this family had provided a 
blood sample to isolate BRCA1 ; 14 thus, these individuals may have been more interested in 
obtaining their BRCA1 test result. It is also possible that interest was lower in the present study 
because the sample included women at moderate risk for having a BRCA1/2 mutation. However, 
BRCA1/2 risk level did not have a significant effect on testing intentions in regression analysis. 
The number of relatives affected with breast and/or ovarian cancer and perceived risk of having a 
BRCA1/2 gene alteration were associated significantly with testing intentions in the regression 
model. Women with a greater number of affected relatives and those who believed that they had 
a BRCA 1/2 mutation were significantly more likely to be considering genetic testing compared to 
women with fewer affected relatives and those who did not believe they had a BRCA1/2 
mutation. Similar results were obtained in the study conducted by Kinney et al.; thus, perceived 
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risk of having a BRCA1/2 mutation and family history of cancer may be most important to 
genetic testing intentions among African American women. 

Surprisingly, women who reported fatalistic beliefs about cancer were significantly more 
likely to be considering genetic testing compared to women who had less fatalistic beliefs. 
Specifically, women who believed that screening for cancer generates fear were about five times 
more likely than those who did not endorse this belief to be considering genetic testing. This 
finding differs from previous research in which cancer fatalism was associated with less interest 
in genetic testing for inherited prostate cancer risk. 15 However, a recent study has shown that 
cancer fatalism is higher among African American women who participate in genetic counseling 
and receive BRCA1/2 test results compared to those who decline genetic counseling and 
testing. 31 Cancer fatalism is a multi-dimensional construct that includes elements of 
powerlessness, fear, pessimism, and predetermination. 32 It is possible that women who had a 
more fatalistic outlook are interested in genetic testing for inherited breast cancer risk as a way to 
overcome fear about cancer. Another possible explanation is that women with fatalistic beliefs 
are more interested in genetic testing because they think that they are predetermined to have 
BRCA1/2 mutation; interest in testing may be motivated by a desire to confirm this belief. It is 
important to note that we only used two items to evaluate fatalism and additional research is 
needed to evaluate the effects of cancer fatalism on utilization of genetic testing in larger 
samples of African American women at increased risk for hereditary breast cancer. 

In considering the results of the present study, several limitations should be noted. First, 
only 61% of eligible women completed the baseline telephone interview and the sample included 
74 African American women. Although a recent review on minority recruitment demonstrated 
that the challenges associated with recruiting African American women to participate in medical 
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research may be more extensive in genetic counseling and testing studies, our participation 
rates were similar to those reported in other cancer research designed to understand psychosocial 
issues among African American women. 34,35 An additional limitation is that we had 
approximately 70% power to detect small to moderate differences in genetic testing intentions 
between respondents with different beliefs about cancer, family history of disease, and perceived 
risk of having a BRCA1/2 mutation. Further, because of the small sample size, the power to 
detect differences in perceptions of the limitations and risks based on personal history of disease 
and perceived risk of developing breast cancer was also limited. We also used single, self-report 
items to measure beliefs about cancer and perceptions of risk and control. Thus, additional 
studies are needed to understand attitudes and testing intentions in larger samples of African 
American women at increased risk for hereditary breast cancer using more extensive measures of 
beliefs about cancer and risk and control perceptions. Another potential limitation is that some 
women had donated a blood sample for genetics research prior to their participation in the 
present study. However, clinical genetic testing for BRCA1/2 mutations was not performed on 
these samples and these women had not received genetic test results prior to the present study. 
Provision of a prior blood sample was not associated with attitudes or intentions and we 
controlled for this variable in the regression analyses. Finally, we evaluated intentions to have 
genetic testing rather than actual genetic test acceptance. Prior reports have shown that testing 
intentions do not translate into similar rates of test acceptance. 36,37 However, intentions to have 
genetic testing have not been explored extensively among African American women at increased 
risk for hereditary breast cancer; thus, the present study provides novel empirical data on interest 
in genetic testing among an understudied population. Additional research is needed to determine 
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whether interest in genetic testing corresponds to similar rates of genetic test acceptance in 
African American women at increased risk for having a BRCA1/2 mutation. 

Despite these potential limitations, the present study demonstrates that among African 
American women at increased risk for hereditary breast cancer, attitudes about the limitations 
and risks of genetic testing may be driven by personal experiences with breast and/or ovarian 
cancer and perceived risk of developing breast cancer while genetic testing intentions are 
influenced by beliefs about cancer, family history of disease, and perceived risk of having a 
BRCA1/2 mutation. These findings suggest that in addition to providing information about one’s 
personal risk of carrying a risk-conferring BRCA1/2 mutation, greater emphasis may need to be 
given to the familial implications of genetic risk information in genetic counseling and testing 
programs targeted to African American women. Increased attention may also need to be given to 
beliefs about genetic testing and motivations for having genetic testing. 
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Table 1. Sample Characteristics (n=74) 


Variable 

Level 

n(%) 

Age 

<= 50 

40 (54%) 


>50 

34 (46%) 

Marital status 

Not married 

45 (61%) 


Married 

29 (39%) 

Education level 

> Some college 

53 (72%) 


<= High school 

21 (28%) 

Employment status 

Employed 

50 (68%) 


Not employed 

24 (32%) 

Income levels 

> $35,000 

39 (53%) 


<= $35,000 

34 (47%) 

Cancer history 

Affected 

56 (76%) 


Unaffected 

18(24%) 

Family history of cancer 

Two or more relatives 

42 (57%) 


Less than two relatives 

32 (43%) 

BRCA1/2 risk level 

High 

37 (50%) 


Moderate 

37 (50%) 


§one respondent was missing data for income. 
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Table 2. Association between Attitudes about Genetic Testing and Sociodemographic 
Characteristics, Clinical Factors, and Perceived Risk and Control (n=74) 


Variable 

Level 


Nonparametric 

Comparison* 



Sociodemographics and Clinical Factors 

Prior blood 
sample 

Yes 

No 


0.51 

9.36 

10.18 

0.27 

Age 

<=50 

>50 

■EBESI 

7.85** 

9.90 (2.8) 
10.24 (3.3) 

0.09 

Marital 

status 

Married 

Not married 

18.10(3.6) 
19.07 (3.0) 

1.17 

10.07 (2.7) 
10.04 (3.1) 

0.05 

Education 

level 

> Some college 
<= High school 

18.58(3.1) 
18.95 (3.6) 

1.19 

9.72 (2.4) 
10.90(4.2) 

0.21 

Employment 

status 

Employed 

Not employed 

18.38 (3.0) 
19.33 (3.7) 

6.23** 

9.62 (2.6) 
10.96 (3.6) 

1.73 

Income 

level 

> $35,000 
<= $35,000 

18.13 (3.7) 
19.26 (2.6) 

1.39 

9.92 (2.9) 
10.06 (3.1) 

0.02 


Affected 

Unaffected 

18.71 (3.4) 
18.61 (2.9) 

0.32 

10.45 (3.2) 
8.83 (2.1) 

3.91* 

Family 
history of 

cancer 

2 or more 

Less than 2 

18.64 (3.1) 
18.75 (3.5) 

0.90 

9.71 (2.8) 
10.50(3.3) 

0.86 

BRCA1/2 
risk level 

High 

Moderate 

19.05 (3.3) 
18.32 (3.2) 

1.29 

10.19(3.0) 
9.92 (3.1) 

0.13 

Beliefs about Cancer 

Screening 
creates fear 

True 

False 

19.15(2.9) 
17.90 (3.6) 

1.71 

10.37 (3.1) 
9.76 (3.0) 

1.41 

Cancer 

cannot be 
prevented 

True 

False 

18.57(3.6) 
18.77 (3.0) 

0.0008 

10.23 (2.7) 
9.93 (3.2) 

0.75 


Perceived F 

Lisk and Control 

Perceived 
breast 
cancer risk 

Higher 

Lower/same 

18.39 (3.9) 
18.88(2.6) 

.007 

10.76 (3.4) 
9.45 (2.6) 

2.63f 

Perceived 

control 

None/a little 
Moderate/a lot 

18.92 (3.2) 
18.43 (3.4) 

0.77 

9.49 (2.7) 
10.69 (3.3) 

2.96f 

Perceived 

BRCA1/2 

risk 

Likely 

Not likely 

18.52 (3.5) 
19.00 (2.7) 

0.31 

10.42 (3.3) 
9.38 (2.4) 

1.27 


**p<.01, *p<.05, fp<.10 
' kruskal-wallis chi square with ldf 
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Table 3. Association between Genetic Testing Intentions and Sociodemographic 
Characteristics, Clinical Factors, and Perceived Risk and Control (n=74) 


Variable 

Level 

% Considering 

Chi Square 

Sociodemographics and Clinical Factors 

Prior blood sample 

Yes 

82% 

1.20 


No 

65% 


Age 

<=50 

78% 

3.92* 


>50 

56% 


Marital status 

Married 

72% 

0.51 


Not married 

64% 


Education level 

> Some college 


0.01 


<= High school 



Employment status 

Employed 

68% 

0.01 


Not employed 

67% 


Income level 

> $35,000 


0.42 


<= $35,000 



Cancer history 

Affected 

66% 

0.23 


Unaffected 

72% 


Family history of cancer 

2 or more 

78% 

5.37* 


Less than 2 

53% 


BRCA1/2 risk level 

High 


3.94* 


Moderate 



fy 

Beliefs about Ca 

ncer J ■■■ 

Screening creates fear 

True 

76% 

4.02* 


False 

54% 


Cancer cannot be prevented 

True 

77% 

1.91 


False 

61% 


§y. ' 

fy 

Control 

Perceived breast cancer risk 

Higher/much higher 

70% 

0.04 


Lower/same 

68% 


Perceived control 

None/a little 

62% 

1.37 


Moderate/a lot 

74% 


Perceived BRCA1/2 risk 

Likely 

81% 

11.67*** 


Not likely 

42% 



***p<.001; **p<.01, *p<.05 
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Table 4. Regression Model of Testing Intentions and Attitudes about the Limitations 
and Risks of Genetic Testing (n=74)^ 


Outcome 

Variable 

Predictor 

Variable 

Level 

OR 

95% Cl 

Intentions 

Prior blood sample 

Yes 

0.61 

0.09, 3.93 



No 

1.00 



Beliefs about cancer 

True 

5.07 

1.42,18.12 


screening 

False 

1.00 



Number of relatives 

Two or more 

4.31 

1.28,14.54 


affected with cancer 

Less than two 

1.00 



Perceived risk of 

Likely 

7.48 

2.10, 26.60 


BRCA1/2 

Not likely 

1.00 



Cons" Prior blood sample 

Yes 

1.25 

0.32, 4.91 


No 

1.00 


Cancer history 

Affected 

4.07 

1.10, 15.06 


Unaffected 

1.00 


Perceived risk of 

Higher/much higher 

2.84 

1.04, 7.74 

developing breast cancer 

Lower/same 

1.00 



“median = 9.00 

it -variables included in the final model. 
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Figure 1. Attitudes about the Benefits of Genetic Testing 
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Figure 2. Attitudes about the Limitations and Risks of Genetic 
Testing 
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Since the discovery of breast cancer susceptibility genes and the availability of genetic testing, a 
substantial amount of research has been conducted to evaluate rates of genetic test acceptance and to 
understand the psychological and behavioral impact of BRCA1 and BRCA2 (BRCAlf. 2) genetic test 
results. This article explores findings related to genetic test acceptance for inherited breast cancer 
risk and the impact of genetic test results on psychological functioning, cancer prevention and con¬ 
trol behaviors, and family communication about genetic testing. Overall, rates of genetic test accep¬ 
tance were lower than anticipated based on interest in genetic testing reported in early research. 
While there is limited evidence that genetic testing generates adverse psychological effects, receiv¬ 
ing positive BRCAl/2 test results may cause emotional reactions and concerns that are specific to 
such results. Although early reports suggested that receiving positive BRCAl/2 test results may have 
a limited impact on cancer screening or prevention behaviors, recent studies have shown that genetic 
testing for inherited breast cancer risk may increase screening behaviors among mutation carriers. 
However, utilization of some screening tests remains low among mutation carriers. Additional 
studies are needed to identify subgroups of participants in genetic testing who may be vulnerable to 
experiencing testing-specific concerns, and to evaluate the effects of interventions designed to pro¬ 
mote behavioral change and address other concerns that may be generated by receiving positive 
BRCAl/2 test results. 

Key words: breast cancer, family communication, genetic testing 


Introduction 

Susceptibility genes for both breast and ovarian cancer have 
been discovered [1, 2], and it is now possible for individuals 
to learn whether they carry a cancer-predisposing mutation for 
breast cancer. If found to carry a risk conferring BRCA1 
or BRCA2 ( BRCAl/2 ) mutation, women have an estimated 
55-85% increased risk of developing breast cancer and a 
15-60% increased risk of developing ovarian cancer [3-5]. 
Since the discovery of breast cancer susceptibility genes and 
the availability of genetic testing, a substantial amount of 
research has been conducted to evaluate rates of genetic test 
acceptance and to understand the psychological and behavioral 
impact of genetic test results. Because BRCAl/2 mutations are 
transmitted through autosomonal dominant transmission and 
test results have implications for relatives, a number of studies 
have also evaluated whether genetic test results are communi¬ 
cated to family members, and the process of disseminating 
genetic risk information to relatives. 

The objective of this paper is to synthesize research on 
decisions and outcomes of genetic testing for inherited breast 


*Correspondence to : Dr C. H. Halbert, Abramson Cancer Center and 
Department of Psychiatry, University of Pennsylvania, 3535 Market 
Street, Suite 4100, Philadelphia, PA 19104, USA. Tel: +1-215-746-7144; 
Fax: +1-215-746-7140; E-mail: chanita@mail.med.upenn.edu 


cancer risk. First, existing data on acceptance of genetic test¬ 
ing for BRCAl/2 mutations arc reviewed. Following this, data 
on rates of family communication about genetic testing and 
the process of sharing risk information with relatives are 
reviewed. Next, data on the psychological and behavioral 
impact of genetic testing are presented, and included in this 
discussion are studies that have evaluated cancer screening 
and prevention behaviors following genetic testing. Lastly, 
suggestions for topics for future research on the outcomes of 
genetic counseling and testing are presented. 

Rates of genetic test acceptance 

Although a number of studies that were conducted before 
the availability of genetic testing for BRCAl/2 mutations 
suggested a high level of interest in genetic testing for inher¬ 
ited cancer risk, uptake of genetic testing has been lower than 
anticipated in some settings. For example, in one study, while 
more than three-quarters of individuals at low and high risk 
for developing breast cancer reported that they would defi¬ 
nitely have genetic testing for inherited breast cancer risk 
when it became available [6-8], only 43% of all high-risk 
individuals identified from extended hereditary breast cancer 
families participated in genetic counseling and received 
BRCA1 test results [9]. Uptake of genetic testing was slightly 
higher (60%) among individuals who completed a telephone 
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interview as part of this study. Similar results were reported in 
another study that also included high-risk individuals ident¬ 
ified from extended hereditary breast cancer families [10]. In 
this study, of 244 individuals who were invited to participate 
in genetic counseling and testing, 55% participated in counsel¬ 
ing and had genetic testing. However, uptake of genetic test¬ 
ing (78%) was higher among individuals who participated 
in pre-test education and counseling («= 172; 70% of the 244 
eligible subjects) in this study. Genetic test acceptance rates 
were higher in a clinic-based study; Schwartz et al. [11] 
reported that 82% of 290 newly identified high-risk women 
diagnosed with breast and/or ovarian cancer had genetic test¬ 
ing and received BRCA1/2 test results. However, a much 
smaller proportion of high-risk women who were offered 
genetic testing through a clinical testing program received 
BRCA1/2 test results. Of 258 high-risk individuals who were 
offered genetic testing in a clinical setting, only 26% had 
genetic testing and received BRCA1/2 test results [12]. 

Psychological impact of genetic testing 

The potential for genetic testing for inherited cancer suscepti¬ 
bility to generate adverse psychological reactions has been 
considered to be a risk of undergoing testing [13]. However, 
the evidence as to whether genetic testing has an adverse 
effect on psychological functioning is varied, with some 
studies reporting no significant effects on general distress 
[9, 14] and other studies revealing psychological difficulties 
specific to genetic test results [15, 16]. For example, one study 
that evaluated the short-term impact of genetic testing for 
BRCA1/2 mutations among members of extended here¬ 
ditary breast cancer families [9] found that receiving positive 
BRCA1/2 test results did not lead to increases in depressive 
symptoms and that receiving negative test results was associ¬ 
ated with a decrease in depressive symptoms. Similar results 
were reported by Croyle et al. [14]; in this study, individuals 
who received negative BRCA1/2 test results reported signifi¬ 
cant decreases in anxiety 1 week following test results disclos¬ 
ure, and there was no change in anxiety levels among those 
who received positive BRCA1/2 test results. 

Similar findings have been reported in studies that included 
longer-term evaluations of psychological functioning follow¬ 
ing genetic testing. For example, Schwartz et al. [17] also did 
not find significant changes in anxiety or depression symptoms 
from baseline to 6-month follow-up between affected pro¬ 
bands who were BRCA1/2 mutation carriers and those who 
were not found to carry a deleterious gene alteration (e.g. 
uninformatives). However, unaffected family members who 
received negative BRCA1/2 test results exhibited significant 
decreases in cancer-specific distress from baseline to 6-month 
follow-up compared with those who received positive test 
results. In another study, which evaluated psychological func¬ 
tioning 5 years following disclosure of BRCA1/2 test results, 
mutation carriers and non-carriers were not significantly 
different in terms of general or cancer-specific distress [18]. 
Moreover, even though both carriers and non-carriers in this 
study showed significant increases in depression and anxiety 


1 -5 years post-testing, levels of distress were not of a magni¬ 
tude that would indicate clinical intervention [18]. 

While the data presented above suggest that genetic testing 
for inherited breast cancer risk does not generate adverse 
psychological reactions in terms of general or cancer-related 
distress, other studies have demonstrated that receiving posi¬ 
tive BRCA1/2 test results may generate specific concerns 
related to genetic test results. For example, using an instru¬ 
ment that was designed to evaluate concerns and reactions 
that are specific to genetic testing for BRCA1/2 mutations, 
Celia et al. [15] found that compared with women who 
received negative test results, those who received positive 
BRCA1/2 test results reported significantly greater levels 
of adverse emotional reactions such as sadness or nervousness, 
and uncertainty about the clinical and familial implications of 
their genetic test results 1 month following test result disclos¬ 
ure. Similar results were reported in terms of perceptions of 
stress regarding decisions about cancer screening and preven¬ 
tion and communicating genetic test results to family members 
among affected probands enrolled in a genetic testing and 
counseling research program [19]. In this study, probands who 
were found to carry a deleterious BRCA1/2 mutation reported 
significantly greater perceptions of stress surrounding making 
medical decisions and managing familial concerns 1 month 
following test result disclosure compared with probands 
who were not found to carry a deleterious BRCA1/2 gene 
alteration. 

Family communication about genetic testing 

Because genetic test results can provide important cancer risk 
information to family members, the familial impact of genetic 
testing for inherited cancer risk has been recognized as an 
important issue in genetic testing. For example, BRCA1/2 
mutations are transmitted through autosomonal dominant 
transmission, and first-degree relatives of BRCA1/2 mutation 
carriers have a 50% risk of testing positive for the gene altera¬ 
tion identified in a family member, whereas offspring of indi¬ 
viduals who do not have a gene alteration are not at risk for 
having an inherited alteration in most cases. Policy guidelines 
recommend that risks to family members be emphasized as 
part of genetic counseling [20]; in most clinical programs, 
genetic counseling and testing are offered to family members 
after a risk-conferring BRCA1/2 gene alteration has been 
detected in an index cancer patient (i.e. proband). Thus, access 
to genetic counseling and testing programs among unaffected 
family members may depend on whether genetic test results 
are communicated to relatives. 

Several studies have shown that rates of communicating 
BRCA1/2 test results to family members are high. For 
example, more than 80% of carriers and non-carriers identified 
from a hereditary breast cancer registry communicated their 
BRCA1/2 test results to a sister 1 month following test results 
disclosure, and more than 70% of carriers and non-carriers 
communicated their BRCA1/2 test results to an adult child 
[21]. Comparable rates of communicating results to sisters 
were found among high-risk men and women recruited to 
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participate in a clinic-based study of genetic counseling and 
testing [22], Rates of communicating BRCA1/2 test results 
to adolescent children were also comparable in clinic- and 
registry-based studies, but were lower (46-53%) than rates of 
communicating results to siblings and adult children [21, 23). 
These studies suggest that most individuals who have received 
BRCA1/2 test results share this information with family mem¬ 
bers; however, communication of genetic risk information to 
family members may depend on kinship type, with individuals 
most likely to communicate their BRCAI/2 test results to a 
sister and least likely to communicate their genetic test results 
to an adolescent child under the age of 13 years. 

Recent studies have also evaluated the process and impact 
of communicating BRCA 1/2 test results to family members. 
For example, in terms of communicating BRCA1/2 test results 
to sisters, a recent study found that probands communicated 
their genetic test results to most sisters within 1 week of com¬ 
pleting the test results disclosure session, and the most import¬ 
ant motivations for sharing genetic test results was to provide 
sisters with information about their risk of having a BRCAI/2 
gene alteration and to obtain emotional support [24]. How¬ 
ever, other work has shown that communicating results 
to family members may be a stressor for mutation carriers 
[25, 26). Thus, although providing cancer risk information for 
family members may be a strong motivation for undergoing 
genetic testing [9], communicating genetic risk information to 
relatives may be a difficult process in some cases. 

Cancer screening and prevention behaviors 

While the possibility for genetic risk information to have 
an adverse effect on psychological functioning has been con¬ 
sidered to be a risk of undergoing genetic testing, the potential 
for this information to lead to increased use of cancer screen¬ 
ing tests and to facilitate more informed decisions about 
cancer prevention has been reported to be a possible benefit 
among individuals considering genetic testing [9]. Screening 
recommendations for BRCAI/2 mutation carriers include more 
frequent surveillance and consideration of prophylactic sur¬ 
gery [27]. However, findings on the impact of genetic test 
results on utilization of cancer screening tests and preventive 
surgery have been mixed. For example, although BRCAI/2 
mutation carriers enrolled in a registry-based study reported 
significantly greater rates of mammography utilization during 
the year following genetic testing compared with non-carriers, 
mammography utilization rates were unchanged after genetic 
testing among mutation carriers [28]. Before genetic testing 
and during the year following test result disclosure, 68% of 
mutation carriers reported having a mammogram [28], How¬ 
ever, in a recent study that included 189 unaffected female 
members of a BRCA1 kindred, 82% of mutation carriers had 
obtained a mammogram during the first and second year fol¬ 
lowing genetic testing; both carriers and non-carriers reported 
significantly increased utilization of mammography from base¬ 
line to 1 and 2 years post-testing [29]. However, there were 
no differences in mammography utilization among test result 
groups at 1 or 2 years post-genetic testing in this study, and 


no mutation carriers had obtained a prophylactic mastectomy 
during the 2 years following test results disclosure. 

Similar trends have been reported for utilization of ovarian 
cancer screening tests, with early studies reporting low rates 
of CA-125 and transvaginal ultrasound use during the year 
following genetic testing among mutation carriers, and more 
recent studies demonstrating greater utilization of ovarian 
cancer screening tests. For example, 15% of mutation carriers 
identified from extended hereditary breast cancer families 
reported having a CA-125 test and 21% reported having a 
transvaginal ultrasound during the year following genetic test¬ 
ing [28], whereas ~40% of mutation carriers without a prior 
history of ovarian cancer or surgery enrolled in a clinic-based 
study obtained a CA-125 test and transvaginal ultrasound 
during the year following genetic testing [30], The clinic- 
based study, conducted by Schwartz et al. [30], also found 
that BRCA 1/2 mutation carriers were significantly more likely 
than non-carriers to report increased utilization of ovarian 
cancer screening, and were also more likely to report having a 
bilateral prophylactic oophorectomy following genetic testing. 

Implications for future research 

Increasingly, genetic counseling and testing for inherited 
breast cancer susceptibility are being integrated into the clini¬ 
cal management of individuals who have a family history of 
breast cancer that is suggestive of hereditary disease. Early 
studies, conducted before the availability of genetic testing, 
indicated a high level of interest in genetic testing [6-8]; the 
available data indicate that many high-risk individuals elect to 
undergo genetic counseling and testing for inherited cancer 
risk. Rates of genetic test acceptance for BRCAI/2 mutations 
range from 26% to 82% in clinic- and registry-based studies 
[9-12]. However, an important consideration with respect to 
utilization of genetic testing may be the setting in which coun¬ 
seling and testing are offered and the population targeted for 
participation in these programs. For example, it is possible 
that the higher rates of genetic test acceptance observed in the 
study conducted by Schwartz et al. [11] were due to the fact 
that this study targeted newly identified high-risk women who 
were affected with breast and/or ovarian cancer and self- 
referred to a genetic testing research program. Such patients 
may be more motivated than members of extended hereditary 
breast cancer families who are enrolled in a cancer registry to 
undergo genetic counseling and receive BRCAI/2 test results. 
While newly identified, high-risk individuals may be more 
motivated to undergo genetic testing, payment for genetic 
counseling and testing may also be an important factor in test¬ 
ing decisions. Overall, utilization of genetic counseling and 
testing has been evaluated as part of research protocols in 
which both counseling and testing were provided free of 
charge [9-11]. Genetic test acceptance rates were lowest in a 
clinical setting in which testing was not provided free of 
charge to all participants. Only 26% of high-risk individuals 
received BRCAI/2 test results in a study conducted in a clini¬ 
cal genetic testing program, and a significant predictor of 
genetic test acceptance was access to free genetic testing [12]. 


Thus, the utilization rates observed in research settings may 
overestimate genetic test acceptance in clinical settings where 
individuals may be required to pay as much as US $2800 for 
these services. Additional studies are needed to evaluate utiliz¬ 
ation of genetic testing in clinic and community settings. 

With respect to the psychological impact of genetic testing 
for inherited breast cancer risk, the emerging data suggest 
that genetic testing for inherited BRCA1/2 mutations does not 
generate adverse psychological reactions. In both clinic- and 
registry-based studies, there was no evidence that receiving 
positive BRCA1/2 test results leads to short- or long-term 
increases in general or cancer-specific distress [9, 14, 17]. 
In addition, from a recent review of psychological outcomes 
following genetic testing for BRCA 1/2 mutation, Butow et al. 
[31] suggested that for the most part, genetic counseling and 
testing for BRCA 1/2 mutation appears to have some psycho¬ 
logical benefit. While one conclusion may be that genetic test¬ 
ing for inherited breast cancer risk does not generate adverse 
psychological reactions, an important consideration is that 
levels of distress may still be moderately higher among 
mutation carriers compared with non-carriers following test 
result disclosure [17, 18]. Moreover, even though prior studies 
have shown that levels of distress among high-risk individuals 
may not be at levels where clinical intervention is warranted 
[18, 32], there is some evidence that BRCA1/2 mutation car¬ 
riers may experience greater levels of testing-specific distress, 
such as uncertainty about the clinical and familial implications 
of their test results, compared with individuals who are not 
found to carry a deleterious gene alteration [15, 16]. However, 
several studies have shown that individuals who have received 
BRCA1/2 test results communicate their genetic risk infor¬ 
mation to family members shortly after test result disclosure 
[21, 22, 24, 26]. Furthermore, recent studies have also 
reported increased utilization of cancer screening tests and 
preventive surgery among mutation carriers following genetic 
testing [29, 30]. It may be that while sharing genetic test 
results with family members may be a relatively straight¬ 
forward process [33], dealing with the reactions from family 
members may be more complex. Previous research has shown 
that probands who were BRCA1/2 mutation carriers reported 
greater difficulty communicating their results to family mem¬ 
bers, and were more likely than non-carriers to report that 
their relatives were upset upon being told that a deleterious 
BRCA1/2 gene alteration had been identified [26]. Data from 
qualitative studies also suggest that probands may not be pre¬ 
pared to handle negative reactions from family members 
[25, 34], This may explain greater levels of uncertainty about 
the familial impact of BRCA1/2 test results reported among 
mutation carriers in prior studies [15]. These studies suggest 
that BRCA 1/2 mutation carriers may benefit from post-test 
interventions that are designed to address the familial impact 
of genetic testing for inherited breast cancer risk. However, 
additional studies are needed to understand testing-specific 
concerns among more diverse samples of BRCA1/2 mutation 
carriers and to identify mutation carriers who are most 
and least likely to experience these reactions. Future studies 


should also evaluate changes in testing-specific concerns over 
longer periods of time following test results disclosure. 

While data from recent studies [29, 30] provide some evi¬ 
dence that genetic test results may promote increased use of 
cancer screening and may facilitate decisions about cancer 
prevention among BRCA1/2 mutation carriers, rates of cancer 
screening and prevention may still be low following test results 
disclosure. For example, less than half of BRCA1/2 mutation 
carriers identified from a clinic-based research study reported 
having ovarian cancer screening during the year following gen¬ 
etic testing [30]. Other studies have shown that more than half 
of BRCA1/2 mutation carriers aged 35 years and older had a 
prophylactic oophorectomy shortly after genetic testing [35]; 
however, in other research only 27% of BRCA1/2 mutation car¬ 
riers reported having a prophylactic oophorectomy and less 
than half reported having ovarian cancer screening during the 
year following genetic testing [30], Data on the efficacy of risk 
reduction and screening options among BRCA1/2 mutation car¬ 
riers are now emerging [35-37]; it is possible that mutation 
carriers need additional support following test result disclosure 
to integrate this complex information into their risk manage¬ 
ment plans. Interventions are now being developed to facilitate 
effective medical decision-making among high-risk women 
and BRCA1/2 mutation carriers [38, 39]; the results of these 
studies will provide important information on decisions about 
screening and preventive surgery among this population. 
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ABSTRACT - PAPER TO BE PRESENTED AT THE SOCIETY OF BEHAVIORAL 
MEDICINE ANNUAL SCIENTIFIC CONFERENCE, BOSTON, MA, APRIL 2005 

Recruiting African American Women to Participate in Hereditary Breast Cancer Research 

Chanita Hughes Halbert, Ph.D., Kiyona Brewster, MA, Aliya Collier, BA, Lisa Kessler, 

MS, CGC, Benita Weathers, MPH, University of Pennsylvania 

Recommendations for improving African American participation in medical research include 
targeting community resources and using personalized recruitment strategies; however, limited 
information is available on the effectiveness of these approaches for recruiting African American 
women to participate in hereditary breast cancer research. The purpose of this study was to 
evaluate the yield of eligible women identified from community and clinical sources and to 
describe rates of enrollment in a genetic counseling study among African American women at 
increased risk for hereditary breast cancer. Bivariate analyses were conducted to evaluate the 
association between clinical factors, recruitment procedures, and enrollment decisions. Logistic 
regression analysis was conducted to identify factors having independent associations with 
enrollment. A total of 788 women were screened; of these, 168 (21%) were eligible for 
participation. Eligible women were most likely to be identified from oncology clinics (44%) 
compared to community resources (23%) and general practices (11%) (Chi Square=96.80, 
p=.0001). Overall, 62% of eligible women enrolled in the study. Women who had two or more 
relatives affected with cancer were twice as likely to enroll in the study compared to women who 
had fewer affected relatives (OR=2.32, 95% 0=1.15, 4.66, p=.02). Women recruited from 
oncology clinics and community resources were also about four times more likely to enroll 
compared to those recruited through general medical practices (OR=3.88, 95% 0=1.89, 7.98, 
p=.002). These results suggest that African American enrollment in genetic counseling research 
may be motivated by the recruitment setting and familial experiences with cancer. 
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Factors Associated with Participation in Cancer Genetic Counseling among African 

American Women 

Kessler L, Collier A, Brewster K, Smith C, Weathers B, Halbert CH 

Increasingly, efforts are being directed towards increasing access to genetic counseling for 
BRCA1 and BRCA2 ( BRCA1/2 ) mutations among African American women. However, few 
studies have explored participation in genetic counseling among African American women at 
increased risk for hereditary breast cancer. The purpose of this study was to evaluate rates of 
participation in genetic counseling among African American women at high and moderate risk 
for BRCA1/2 mutations and to identify sociodemographic, clinical, and psychological factors 
that are associated with acceptance of genetic counseling. Participants were 95 African 
American women who completed a baseline telephone interview and who had a minimum 5% to 
10% prior probability of having a BRCA1/2 mutation. Sociodemographic characteristics, 
clinical factors, and psychological variables were evaluated during a baseline telephone. 

Logistic regression analysis was conducted to identify factors having independent associations 
with acceptance of genetic counseling. Overall, 53% of women participated in genetic 
counseling and 47% declined. Women with some college education and college graduates were 
three times more likely to participate in genetic counseling compared to those with less education 
(OR=3.27, 95% 0=1.24, 8.60, p=.02). In addition, women with a higher prior probability of 
having a BRCA1/2 mutation were about two times more likely to participate in genetic 
counseling compared to those at moderate risk (OR=2.77, 95% 0=1.12, 6.86, p=.03). No other 
sociodemographic, clinical factors, or psychological variables were associated significantly with 
participation. These results suggest that while participation in genetic counseling may be limited 



among African American women, women with greater education and those at higher risk for 
having a BRCA1/2 mutation may be most likely to participate in genetic counseling. 








